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) PROJECTION OPTICAL SYSTEM AND PROJECTION TYPE DISPLAY DEVICE USING THE SAME 

)Abstract: 

OBLEM TO BE SOLVED: To obtain a projection optical system and a 
jection type display device using the projection optical system, in which 
ratio of peripheral light quantity is secured and an oblique projection 
tern having a high enlargement ration is used while the device is 
liaturized. 

LUTION: In this projection optical system, luminous flux from a picture 
play panel is guided to a screen surface inclined to a reference axis so 
to form picture information on the screen surface. The optical system is 
jipped with a reflection optical system which has plural rotationally 
rmmetric reflection surfaces having curvature and where the luminous 
< from the picture display panel is reflected on the plural rotationally 
/mmetric reflection surfaces and guided to the screen surface, and is 
>vided with a diaphragm between the plural rotationally asymmetric 
lection surfaces of the reflection optical system or between the 
lection optical system and the picture display panel, and the diaphragm 
set to form a picture at negative magnification by an optical member 
anged nearer of the screen side than the position of the diaphragm. 
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AIMS 

SU ( mn an incident light study system for carrying out the light guide of the flux of light from an image display 
el on a screen side which inclined to a reference axis, and forming image information in this screen side this incident 
it study system Have two or more rotation unsymmetrical reflectors which have curvature, and it has catoptric 
tem which the flux of light from this image display panel reflects in these two or more rotation unsymmetrical 
ectors and carries out a light guide on this screen side. An incident light study system characterized by having set up 
hat image formation may be carried out for a negative scale factor by optical member which formed drawing 
ween rotation unsymmetrical reflectors of the plurality of this catoptric system, or between this catoptric system and 
: image display panel, and this drawing has arranged from this drawing location to this screen side, 
aim 2] An incident light study system characterized by being the incident light study system which projects light 
n a display panel, and refractive power of a reflector which has drawing and two or more reflectors and has 
active power in which light which passed said drawing among these two or more reflectors carries out incidence first 

aim 3]A V reflector positive in said refractive power is the incident light study system of claim 2 to which it is 
iracterized by being a concave surface reflector or a diffraction side. 

aim 41 Said drawing is the incident light study system of claim 2 characterized by being between said two or more 
ectors and said panels, or being between a reflector positive in said refractive power, and another reflector which has 

aim 5^ A reflector positive in said refractive power is claims 2 and 3 or an incident light study system of 4 to which it 
haracterized by being the aspheric surface. . 

aim 6] Said two or more reflectors are the incident light study systems of claim 5 characterized by including two or 

re aspheric surface reflectors which have refractive power. . 

aim 7] A reflector positive in said refractive power is claims 2 and 3 or an incident light study system of 4 to which it 
:haracterized by being the aspheric surface symmetrical with nonrotation. 

aim 8] Said two or more reflectors are the incident light study systems of claim 7 characterized by including two or 

re reflectors which have refractive power with the aspheric surface symmetrical with nonrotation. 

aim 9] An incident light study system of claim 8 characterized by two or more reflectors of all that have refractive 

wer among said two or more reflectors having the aspheric surface symmetrical with nonrotation. 

aim 10] An incident light study system of claim 9 characterized by having a lens which has refractive power. 

iaim 1 1] Said incident light study system is an incident light study system of claim 1 characterized by bemg what 

-d when arranged in the state of said image display panel and said screen being un-parallel. 

Iaim 12] Said catoptric system is claim 1 or an incident light study system of 1 1 characterized by making the flux of 
ht from said image display panel condense, and carrying out image formation of the middle image into an optical 

Iaim 13] At least one of said two or more of the rotation unsymmetrical reflectors is claims 1 and 1 1 or an incident 
ht study system of 12 characterized by consisting of a surface reflecting mirror. 

Iaim 14] At least one of said two or more of the rotation unsymmetrical reflectors is the incident light study system of 
ims 1 and 1 1 characterized by consisting of a rear-face reflecting mirror, or any 1 term of 12. 

Iaim 15] Said catoptric system forms two or more two refracting interfaces and said rotation unsymmetrical reflectors 
dch have curvature on the surface of the transparent body. The flux of light from said image display panel carries out 
•idence inside this transparent body from one refracting interface. An incident light study system of claim 1 
iracterized by including at least one optical block constituted so that it might reflect in these two or more rotation 
symmetrical reflectors and might inject from another refracting interface, or any 1 term of 1 1-14. 
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aim 16] At least two reflectors of two or more of said rotation unsymmetrical reflectors are the incident light study 
terns of claim 1 characterized by being created by one by mold shaping, or any 1 term of 11-15. 
aim 17] A principal point location of whenever [ by the side of an image display panel when developing said 
>ptric system around a center line which connects a center of said image display panel and a center of image 
>rmation on a screen side / AJIMUSU xi ] is set to H (xi). An incident light study system of claim 1 characterized by 
sfying conditions set to |(H(alpha+90 degrees)-H (alpha))/H(alpha) |<0.2 when AJIMUSU showing a field 
taining this center line and a normal of this screen side is set to alpha, or any 1 term of 1 1-16. 
aim 18] An angle of a center line which connects a center of said image display panel and a center of image 
>rmation on a screen side, and a normal of said screen to make is set to theta. A focal distance of whenever 
JIMUSU / when developing said catoptric system around this center line / xi ] is set to f (xi). An incident light study 
tern of claim 1 characterized by satisfying conditions set to |l-costhetaf(alpha)/f(alpha+90 degrees) |<0.2 when 
MUSU showing a field containing this center line and a normal of said screen is set to alpha, or any 1 term of 1 1-17. 

aim 19] A projection mold display which carries out the light guide of the flux of light based on an image display 
tel to any 1 term of claims 1-18 on a screen side using an incident light study system of a publication, and is 
racterized by forming image information in this screen side. 

aim 20] A projection mold display which carries out the light guide of the flux of light based on an image display 
tel to a screen of a transparency mold through one or more plane mirrors using an incident light study system given in 
' 1 term of claims 1-18, and is characterized by forming image information in this screen side. 



anslation done.] 
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r AILED DESCRIPTION 



tailed Description of the Invention] 

^technical field to which invention belongs] This invention is suitable for optical instruments, such as a liquid 

;tal projector (projection) which carries out the light guide of the flux of light by which light modulation was earned 

by image display panels, such as a liquid crystal display element (liquid crystal panel) and a digital micro mirror 

ice, to a screen or a wall, concerning the projection mold indicating equipment which used an incident light study 

em and it, and forms image information. 

32] 

scription of the Prior Art] Conventionally, image display panels, such as a liquid crystal panel, are illuminated 
Drding to the flux of light from the light source, and the projector of the passive mold which carries out expansion 
jection and which carries out image formation to a screen or a wall with a projection lens using the transmitted light 
he reflected light by which light modulation was carried out by the image display panel is proposed [ that it is 

O^HnAe incident light study system used for a projection, in order to shorten distance of a screen and equipment, 
incident light study system which can be projected slanting is proposed [ that it is various and ] to the screen. 
iwm p 15 i s the schematic diagram of the example of the incident light study system currently indicated by JP,05- 
i3 1 2 A It is the light valve with which L used the illumination system among drawing and LV used transparency or 
ective mold dot-matrix liquid crystal. By the incident light study system PL, expansion projection is earned out on 
een S and the image based on a light valve LV is projected on Screen S. A light valve LV and Screen S are shifted 
arranged to the optical axis La of the incident light study system PL, using the wide angle lens of a large field angle 
in incident light study system PL, and the optical system of slanting projection consists of this invention by 
iecting using the portion of the edge of a field angle. 

04] Moreover, drawing 16 is the schematic diagram of the example of the incident light study system currently 
icated by JP,05-080418,A. It is the light valve with which L used the illumination system among drawing and LV 
d transparency or reflective mold dot-matrix liquid crystal. A middle image is formed by the 1st incident light study 
tern PL 1 and expansion projection of the image based on a light valve LV is carried out by the 2nd incident light 
dy system PL 2 at Screen S. In this invention, it has projected aslant to Screen S by leaning appropriately the optical 
s of the incident light study system of the 1 st and 2. 

05] Moreover, the incident light study system which projects an image on the re-official announcement patent WO 
No. 01787 from across using two or more reflectors is indicated. 

■06] On the other hand, non-coaxial optical system is used and the image formation system aiming at the 
liaturization of the whole optical system is proposed [ that it is various and ] recently. The design method is shown in 
9-5650,A, and the example of layout is shown for the ability of the optical system by which abenation was amended 
>ugh to be built by introducing the concept of a reference axis and making a configuration side into the 
jymmetrical aspheric surface to JP,8-292371,A and JP,8-292372,A by non-coaxial optical system. 
107] Such non-coaxial optical system is called off axial optical system (when the reference axis which met the light 
ising through an image center and a pupil center is considered, it is the optical system defined as optical system 
hiding the curved surface (off axial curved surface) which does not have a field normal in an intersection with the 
erence axis of a configuration side on a reference axis, and a reference axis serves as a bent configuration at this 
ie) Since a configuration side generally serves as a non-coaxis and KERARE does not arise even in a reflector, 
istruction of the optical system using a reflector tends to carry out this off axial optical system. Moreover, leading 
jut of an optical path also has the feature which can be performed comparatively freely of being easy to make the 
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cal system of one apparatus from the technique of really fabricating a configuration side. 
)81 

)blem(s) to be Solved by the Invention] In JP.05- 1 003 1 2 A, as the incident light study system to which the light 
re and the screen were shifted to the optical axis is used and it is shown in g^wmgli m this case, the magnitude of 
field angle of the incident light study system to be used is theta 2. However, the lens system of a high field angle 
i the quite large field angle (theta 1) as an incident light study system used is needed. Moreover, m the usual lens 
em the quantity of light falls from an optical axis La as a field angle becomes large, therefore, so that the lens 
em'of a high field angle is used -- Screen S -- a difference will appear in brightness especially in the vertical 
«tion Moreover, when it constitutes so that an optical axis La may go to the center of Screen S ( drawing U ), in the 
al lens system, on Screen S, image formation of the image is not carried out, but image formation is earned out on 
le S" perpendicular to an optical axis La. Thus, when constituted, a focus will shift [ a projection image ] to a 
.ezoid in distortion and the vertical direction of Screen S as known well. When amending the inclination of this 
ge surface the difference of the optical path LI of the light passing through the upper part of Screen S and the 
ical path L2 of the light which passes along the lower part of Screen S must be negated. When amending this 
erence since the optical path difference of an optical path LI and an optical path L2 will be reduced if it can amend 
r an image formation side, there are few amounts of amendments and they end. On the other hand, when amending 
he optical surface by the side of the screen to which the projection image was expanded, the optical path difference 
in optical path LI and an optical path L2 influences as it is. 

09] Moreover, since the tilt of the lens system is only carried out with the equipment currently indicated by JP,05- 
>418,A, it is difficult to fully lean the image surface. Moreover, if there are too many amounts of tilts, it will become 
icult to secure optical-character ability. „ . , 

10] The incident light study system in the reflective mold display unit currently indicated by the re-orncial 
louncement patent patent WO 97/No. 01787 constituted the coaxial system using the convex mirror of the concave 
Tor of one sheet, one sheet, or two sheets, and has projected the image from across using some reflectors of this 
icave mirror and a convex mirror. Since it is a coaxial system, aberration amendment is difficult and it is difficult to 
ke catoptric system bright (to make the f number small). 

•1 1] Moreover, the incident light study system uses the configuration which has arranged drawing between reflective 
mbers And the flux of light which passed drawing carries out incidence to a convex mirror, and the emission flux of 
it from this convex mirror is carrying out incidence to the following convex mirror. For this reason, there was 
sntation for the effective diameter of the 2nd convex mirror to increase. Moreover, two convex mirrors form the 
ige of drawing at this time. 

H2] This invention aims at offer of the projection mold display which used an incident light study system and it. 
113] Moreover, it aims at offer of the projection mold display using still brighter incident light study system and it. 
•141 

eans for Solving the Problem] In an incident light study system for an incident light study system of invention of 
im 1 carrying out the light guide of the flux of light from an image display panel on a screen side which mclmed to a 
erence axis and forming image information in this screen side This incident light study system has two or more 
ation asymmetrical reflectors which have curvature, and it has catoptric system which the flux of light from this 
age display panel reflects in these two or more rotation unsymmetrical reflectors, and carries out a light guide on this 
een side Drawing is formed between rotation unsymmetrical reflectors of the plurality of this catoptric system, or 
ween this catoptric system and this image display panel, and it is characterized by having set up so that image 
mation may be carried out for a negative scale factor by optical member which this drawing has arranged from this 
iwing location to this screen side. . . 

)151 An incident light study system of invention of claim 2 is an incident light study system which projects light from 
lisplay panel and is characterized by refractive power of a reflector which has drawing and two or more reflectors and 
s refractive power in which light which passed said drawing among these two or more reflectors carries out mcidence 

H6rinventoof claim 3 In invention of claim 2, said refractive power is characterized by a positive reflector being a 
ncave surface reflector or a diffraction side. 

)171 Invention of claim 4 is characterized by for said drawing occurring between said two or more reflectors ana said 
nels, or said refractive power being between a positive reflector and another reflector which has refractive power in 

/ention of claim 2. _ ....«/> 

)18] In claims 2 and 3 or invention of 4, as for invention of claim 5, a reflector positive in said refractive power is 

aracterized by being the aspheric surface. 
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19] Said two or more reflectors are characterized by including two or more aspheric surface reflectors where 
sntion of claim 6 has refractive power in invention of claim 5. 

20] In claims 2 and 3 or invention of 4, as for invention of claim 7, a reflector positive in said refractive power is 
racterized by being the aspheric surface symmetrical with nonrotation. 

21] It is characterized by including two or more reflectors which have refractive power on invention of claim 7, and 
a the aspheric surface where said two or more reflectors are symmetrical with nonrotation in invention of claim 8. 
22] It is characterized by having the aspheric surface where two or more reflectors of all of invention of claim 9 that 
e refractive power among said two or more reflectors in invention of claim 8 are symmetrical with nonrotation. 
23] Invention of claim 10 is characterized by having a lens which has refractive power in invention of claim 9. 
24] It is characterized by being that for which invention of claim 1 1 is used in invention of claim 1 when said 
ident light study system is arranged in the state of said image display panel and said screen being un-parallel. 
25] Said catoptric system makes the flux of light from said image display panel condense in claim 1 or invention of 
and invention of claim 12 is characterized by carrying out image formation of the middle image into an optical path. 
26] Invention of claim 13 is characterized by at least one of said two or more of the rotation unsymmetrical reflectors 
sisting of a surface reflecting mirror in claims 1 and 1 1 or invention of 12. 

27] Invention of claim 14 is characterized by at least one of said two or more of the rotation unsymmetrical reflectors 
isisting of a rear-face reflecting mirror in claims 1 and 1 1 or invention of 12. 

28] Invention of claim 15 is set to invention of claim 1 or any 1 term of 1 1-14. Said catoptric system Two or more 
» refracting interfaces and said rotation unsymmetrical reflectors which have curvature are formed on the surface of 
transparent body. The flux of light from said image display panel carries out incidence inside this transparent body 
n one refracting interface, and it is characterized by including at least one optical block constituted so that it might 
ect in these two or more rotation unsymmetrical reflectors and might inject from another refracting interface. 
29] Invention of claim 16 is characterized by creating at least two reflectors of two or more of said rotation 
symmetrical reflectors by one by mold shaping in invention of claim 1 or any 1 term of 1 1-15. 
30] Invention of claim 17 is set to invention of claim 1 or any 1 term of 1 1-16. A principal point location of 
enever [ by the side of an image display panel when developing said catoptric system around a center line which 
meets a center of said image display panel and a center of image information on a screen side / AJIMUSU xi ] is set 
3 (xi). When AJIMUSU showing a field containing this center line and a normal of this screen side is set to alpha, it 
;H(alpha+90 degrees)-H (alpha))/H(alpha) |<0.2... (1) 
5 characterized by satisfying becoming conditions. 

>3 1 ] Invention of claim 1 8 is set to invention of claim 1 or any 1 term of 1 1 -1 7. An angle of a center line which 
meets a center of said image display panel and a center of image information on a screen side, and a normal of said 
een to make is set to theta. When a focal distance of whenever [ AJIMUSU / when developing said catoptric system 
und this center line / xi ] is set to f (xi) and AJIMUSU showing a field containing this center line and a normal of 
i screen is set to alpha, it is |l-costhetaf(alpha)/f(alpha+90 degrees) |<0.2... (2) 
s characterized by satisfying becoming conditions. 

i32] A projection mold display of invention of claim 19 carries out the light guide of the flux of light based on an 
ige display panel to any 1 term of claims 1-18 on a screen side using an incident light study system of a publication, 
1 it is characterized by forming image information in this screen side. 

»33] A projection mold display of invention of claim 20 carries out the light guide of the flux of light based on an 
age display panel to a screen of a transparency mold through one or more plane mirrors using an incident light study 
;tem given in any 1 term of claims 1-18, and it is characterized by forming image information in this screen side. 
64] 

nbodiment of the Invention] Before starting explanation of this operation gestalt, the common matter of how to 
jress the configuration item of an operation gestalt and the whole operation gestalt is explained. 
135] Drawing 17 is explanatory drawing of the system of coordinates which define the configuration data of the 
ical system of this invention. With the operation gestalt of this invention, the i-th field is made into the i-th page 
ng with one light (the alternate long and short dash line in drawing 17 shows, and it is called reference-axis light) 
ich goes to the image surface from a body side. 

)36] Setting to drawing 17 , Rl is a refracting interface and the 2nd the 1st page. A field R2 is the 1st. The reflector 
1 the 3rd A field R3 and the 4th A field R4 is a shift, the reflector by which the tilt was carried out, and the 5th to 
:h front face. A field R5 is the 4th. They are a shift and the refracting interface by which the tilt was carried out to a 
Id R4. [ by which the tilt was carried out to the field Rl ] The 1st A field Rl to the 5th Each field to a field R5 is 
istituted on one optical element which consists of media, such as glass and plastics, and is used as the 1st optical 
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nent R1 in drawing 17 . , t 

$71 Therefore, the body side which is not illustrated with the configuration of drawingJJZ to the 1st The medium to a 
1 Rl is air and the 1st. A field Rl to the 5th It is a certain common medium and the 5th up to a field R5. The 6th 
ch is not illustrated [ a field R5 to] The medium to a field R6 consists of air. 

581 The optical system of this invention is Off-Axial. Since it is optical system, each field which constitutes optical 
em does not have a common optical axis. Then, the absolute coordinate system which makes the center of the 1st 
e a zero first in the operation gestalt of this invention is set up. 

391 And in the operation gestalt of this invention, while making the central point of the 1 st page mto a zero, the path 
he light (reference-axis light) passing through a zero and the center of the last image formation side is defined as the 
:rence axis of optical system. Furthermore, the reference axis in this operation gestalt has a direction (sense). The 
•ction is a direction where reference-axis light advances on the occasion of image formation. 

40] In the operation gestalt of this invention, although the reference axis used as the criteria of optical system was set 
is mentioned above, how to decide the shaft used as the criteria of optical system should just adopt a shaft 
venient on adjustment of aberration or when expressing each field configuration which constitutes optical system on 
jptical design. However, the path of the light which generally passes along the center of the image surface, or the 
ter of the 1st page of drawing, an entrance pupil, an exit pupil, or optical system or the center of the last side is set as 
reference axis used as the criteria of optical system. 

41] that is the operation gestalt of this invention - setting ~ a reference axis -- the central point of the 1st page -- a 
sage - the last image formation side - the path which the light (reference-axis light) which results to a center 
acts for which and reflects according to each refracting interface and a reflector is set as a reference axis. The 
uence of each side is set as the sequence that reference-axis light receives refraction and reflection. 
42] Therefore, finally a reference axis arrives at the center of the image surface, changing the direction according to 
•action or the law of reflection in accordance with the sequence of each set-up field. 

43] All are carrying out the tilt of the tilt side which constitutes the optical system of each operation gestalt of this 
ention in the same side fundamentally. Then, each shaft of an absolute coordinate system is defined as follows. 
44] Z Shaft • the straight line passing through a zero and a body side center. Y which makes positive the direction 
ich goes to Rl the 1st page from a body side Shaft: Pass along a zero and it is Z in a tilt side (inside of the space of 
wing 17 ). straight line X which makes 90 degrees counterclockwise to a shaft Shaft: Pass along a zero and they are 
nd Y Straight line perpendicular to each shaft (straight line perpendicular to the space of drawmgJl ) 
■reover in order to express the page [ i-th ] field configuration which constitutes optical system, the local system of 
.rdinates which make a zero the point that the i-th page intersects a reference axis are set up, and since it is easy to 
lerstand when the direction which expressed the field configuration of the field with local system of coordinates 
ognizes a configuration, a page [ i-th ] field configuration is expressed with local system of coordinates rather than it 
tes the configuration of the field in an absolute coordinate system. 

45] Moreover, the tilt angle in page [ i-th ] YZ side is Z of an absolute coordinate system. It expresses with angle 

tai (unit **) which made the direction of a counterclockwise rotation positive to the shaft. Therefore, with the 

jration gestalt of this invention, the zero of the local coordinate of each field is on YZ plane in drawing 17 

•reover there is no eccentricity of the field in XZ and XY side. Furthermore, local coordinate of the i-th page (x y, z) 

nd z A shaft is an absolute coordinate system (X, Y, Z). It receives and is angle thetai m YZ side. It leans and 

scifically sets up as follows. . 

146] z Shaft • pass along the zero of a local coordinate and it is Z of an absolute coordinate system. It sets m YZ side 

i direction and is angle thetai to a counterclockwise rotation. Straight line y to make The zero of a local coordinate 

aft • [ Passage, ] z Straight line x which makes 90 degrees counterclockwise in YZ side to a direction The zero of a 

al coordinate Shaft : [ Passage, ] A perpendicular straight line and perpendicular Di are the i-th page and ** (l+l) to 

: side. The scalar quantity showing the gap between the zeros of the local coordinate of a field, Ndi, and nudi are the 

ractive indexes and the Abbe numbers of a medium between the i-th page and a ** (i+1) side. 

)47] Here, the spherical surface is : [0048] which is the configuration expressed with the following formulas. 

mationl] 

g (*'♦,')/« 

r "i + {i-(^ + ,0/*'f 

)49] It has the unsymmetrical aspheric surface beyond the whole surface, moreover, the optical system of this 
'ention ~ at least » rotation ~ The configuration by the following formulas : to express ~ the z =C02y2+C20 
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-C03y3+C21 x2y+C04y4+C22 x2y2+C40x4+C05y5+C23 x2y3+C41x4 y+C06y6+C24 x2y4+C42x4y2+C60x6 
ve-mentioned curved surface type - x It is related. Since it is only the eventh term, the curved surface specified by 
above-mentioned curved surface type is a configuration symmetrical with a field which makes yz side plane of 
imetry. When the following conditions are furthermore fulfilled, a symmetrical configuration is expressed to xz side. 

50] It is C02 =C20 to C03 =C21 =t =0 pan. When C04=C40 = C22/2 C06 =C60 =C24/3 =C 42/3 is filled, a 
figuration symmetrical with rotation is expressed. When not fulfilling the above conditions, it is a configuration 
lmetrical with nonrotation. 

51] Next, each operation gestalt of this invention is explained. 

52] Drawin g ! is the important section schematic diagram of the operation gestalt 1 of the projection mold display 
ich used the incident light study system of this invention. 

53] In drawing 1 , LV is the light valve (image display panel) which used reflective mold dot-matrix liquid crystal, a 
ital micro mirror device, etc. L is an illumination system which illuminates light to a light valve LV. The 
mination system L consists of the filter which chooses a lamp, a condenser lens, and wavelength. 1 is an incident 
it study system using off axial ** for carrying out the light guide of the light by which light modulation was carried 
with the light valve LV to Screen S, and forming an image on the Sth page of a screen. Drawing 2 is the enlarged 
w of the incident light study system 1 of drawing 1 , and a light valve LV and an illumination system L. 
54] The incident light study system of drawing 2 has two or more rotation unsymmetrical reflectors which have 
vature, the flux of light from an image display panel repeats reflection in two or more rotation unsymmetrical 
ectors' and it is projected by the screen, and although the case where it consists of the catoptric system which 
meets a real image on the field is shown, an incident light study system may be constituted so that it may have the 
s system and other catoptric system other than the catoptric system shown in drawing 2 . 

55] In drawing 1 and drawing 2 , catoptric system 1 consists of a drawing SS and six reflectors of concave mirror 
, convex mirror R2, concave mirror R3, convex reflector R4, convex mirror R5, and a concave mirror R6 in order of 
sage of the light from a light valve LV. All reflectors are symmetrical fields only to YZ plane. The intermediate 
jection of the image based on a light valve LV is carried out between the convex mirror R5 and the concave mirror 
here, and image formation of the drawing SS is carried out in the location SSa of the concave mirror R6 
ghborhood. That is, image formation of a pupil is carried out in the concave mirror R6 neighborhood. This location 
a serves as a pupil by the side of Screen S. It extracts here, and image formation of the SS is once carried out as a real 
ige according to the optical system by the side of Screen S, and the image formation scale factor at this time is a 
native scale factor. Thus, with this operation gestalt, by taking the configuration which it extracts, and the image of 
extracts and carries out image formation of a negative scale factor from a location according to the optical system by 
side of Screen S (reflectors R1-R5), the light effective diameter of each field was stopped small, and miniaturization 
sach optical element, such as a reflector, and the whole optical system is attained. 

»56] With this operation gestalt, the magnitude of 10.8x1 9.2mm and Screen S of the magnitude of a light valve LV is 
inches (747x1328mm) of an aspect ratio 9:16. Moreover, the normal Sa of Screen S leans 42 degrees to the reference 
s A. Hereafter, the configuration data of catoptric system used for this example is shown. By configuration data, the 
nber is given to each field from the Sth page to [ extracts and ] the image surface (screen side) in order, 
e diameter of drawing 9.00i Yi Zi thetai Di Ndi nudil 0.00 0.00 0.00 32.26 1 Drawing 2 0.00 32.26 17.67 45.33 1 
Hector 3 -26 22 -4.71 8.29 46.47 1 Reflector 4 -41.18 39.28 17.39 45.51 1 Reflector 5 -77.79 12.25 14.50 59.90 1 
flector 6 -102.68 66.73-2.06 102.23 1 Reflector 7-138.37 -29.06-4.71980.17 1 Reflector 8 -635.29 836.51 12.141 
age surface Aspheric surface configuration Rl page C02=-4.49687e-03C20=-4.86771e-03 C03=5.69210e- 
-21=1 24178e-05 C04=-1.51960e-07 C22=-2.54883e-07 C40=-1.42672e-07 C05=-2.46793e-10 C23=-4.09563e-09 
1=-1 82622e-09 C06=-6.21629e-ll C24=-1.54069e-10 C42=-2.02039e-10 C60=-7.59135e-12R2 page C02=- 
3809e-03 C20=-3.25444e-03 C03= 4.17013e-05 C21= 1.32567e-04 C04=-9.98623e-07 C22=-1.51987e-06 C40=- 
5744e-07 C05= 1.30709e-08 C23=-9.55779e-09 C41=-1.73083e-08 C06=-5.65529e-10 C24=-6.97342e-ll C42=- 
0573e-10 C60=-2.13646e-llR3 page C02=-1.30032e-03 C20=-2.56607e-04 C03= 4.43561e-06 C21- 1.32174e-04 
4=-2 62553e-08 C22= 1.00960e-06 C40= 7.68176e-07 C05= 1.74031e-09 C23= 8.37695e-09 C41= 1.20650e-08 
6=-l 36927e-ll C24= 1.74384e-10 C42= 2.96519e-10 C60=6.13742e-1 1R4 page C02=-1.66701e-03 C20=- 
,5447e-03 C03= 2 01207e-05 C21- 2.02910e-04 C04= 4.13482e-07 C22=-1.01346e-06 C40= 5.37830e-07 C05= 
,9426e-10 C23= 2.13758e-08 C41- 2.22534e-09 C06=-1.10132e-10 C24=-4.19386e-10 C42=-3.64616e-10 C60=- 
7667e-10R5 page C02=-3.70314e-04 C20=-2.44681e-03 C03= 1.34521e-06 C21= 3.26044e-05 C04= 3.10235e-07 
2= 1 40380e-08 C40=-7.66155e-08 C05= 1.21219e-09 C23= 1.33276e-08 C41- 2.02925e-09 C06=-7.87877e-ll 
4= 1.31044e-10 C42= 5.22698e-l 1 C60=-1.13702e-l 1R6 page C02= 3.77979e-03 C20= 5.98505e-03 C03=- 
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7953e-05 C21=-3 81115e-05 C04= 9.47079e-08 C22= 1.91802e-07 C40=-2.34207e-07 C05= 5.93045e-10 C23= 
I327e-09C41= 4.881 38e-09C06=-1.73838e-ll C24=-7.00697e-12 C42=-5.86393e-l 1 C60=1.15306e-ll Next, the 
Teal operation in the optical system of this operation gestalt is explained. The light generated from the light source LP 
in illumination system L illuminates a light valve LV through a non-illustrated condenser lens, a color filter, etc., the 
it by which light modulation was carried out with the light valve LV is condensed by catoptric system 1 , the light 
de of it is carried out to a screen, and the image based on a light valve LV projects it. 

57] Drawing 4 shows the evaluation location which evaluates the defocusing property on Screen S, and the amount 
imbient light. The situation of the distortion of the incident light study system 1 of this operation gestalt is shown in 
wing 3 , and the defocusing property in the location of image position [ on Screen S ] **, **, **, **, and ** is shown 
ir awing 5 . A big distortion does not have the incident light study system 1 of this operation gestalt, and there is also 
e unsymmetrical distortion as it is understood, if drawing 3 is seen. Each graph showing the defocusing property of 
wing 5 shows MTF of one frequency/mm in the range of -25cm - 25cm from a screen in a reference-axis top, a 
itinuous line is the contrast value of the direction of y in the local coordinate on a screen, and the dashed line 
■resses the contrast value of the x directions of the local coordinate on a screen. In each image position, MTF has a 
k on a screen from this drawing, that is, it turns out that the focus suits on a screen. Moreover, the contrast value has 
ured about 50% in each image position. 

58] Moreover, the quantity of light ratio in the image position of location [ on the diagonal line in the screen shown 

hawing 4 ] **', **, **, **, and ** is as follows (the quantity of light of location ** is set to 100). 

59] 

= a difference is hardly looked at by 94.8, **=95.3, **=100, **=94.2, **=91.8, thus quantity of light distribution. 
60] In the catoptric system used with this operation gestalt, it becomes ****** and the following values about zero 
(MUSU developed around the reference axis, the focal distance fl in 90 degrees (0), fl (90), and the principal point 
ation HI by the side of a light valve LV (0) and HI (90). However, zero AJIMUSU is AJIMUSU which contains 
ige position **, **, and ** in drawing 4 , and 90 AJIMUSU is AJIMUSU which contains image position ** and ** 
hawing 4 . Moreover, the principal point location makes positive the direction to which light goes on the basis of a 

icave mirror Rl. . , , 

'61] The value by fl(0) =-17.83, fl(90) =-13.7, H1(0) =-132.72, and -128.764 therefore the above-mentioned (1) and 
(90) =(2) type | H(90)-H(0) / H(0) |=0.03<0.2 ... (1) |l-cos (42 degrees) and f(0) / f(90) |=0.03<0.2 ... It is set to (2) 
degrees is an angle which the normal Sa of Screen S and a reference axis A make here.). . 

•62] In this operation gestalt, the direction with few AJIMUSU dependencies is [ about a light valve LV, / a shift or 
en / since a tilt is carried out / catoptric system 1 is seen from a light valve LV / few AJIMUSU dependencies ] to a 
srence axis A, that is, is desirable in a principal point location. With this operation gestalt, it can be said with the 
ue of ( 1 ) type showing that there are few AJIMUSU dependencies of a principal point location. When the value of 
type is large, aberration amendment will become difficult, if asymmetric aberration will occur mostly and becomes 
or more preferably on aberration amendment. Drawing 13 expresses the screen section in the condition of drawing 
. In drawi ng 13 , the screen and S* to which a reference axis and S inclined in A are a plane perpendicular to a 
erence axis A, and, as for Screen S and field S\ only the angle theta leans. Originally image formation of the image 
face of the light valve LV by which expansion projection was carried out by catoptric system 1 is carried out on field 
When it develops around a reference axis A and plane S' perpendicular to a reference axis estimates an evaluation 
e as indicated by JP,09-5650,A, the amount of paraxials shows the same value by AJIMUSU xi and xi+180 degree of 
IMUSU. Therefore, the amount of paraxials expressed with JP,09-5650,A does not necessarily start the inclination of 
: image surface. That is, since the aberration from which a focus location shifts has occurred as they will separate 
m the intersection of Screen S and field S', if a curvature of field and aberration of the same kind state in detail, the 
age surface can be interpreted as inclining. Since scale-factor betay' of the direction of y in field S' which is an 
duation side can be considered that scale-factor betay in Screen S was projected when it interprets like this, in order 
maintain an aspect ratio on Screen S, it is necessary to fill the following relation. 
)63] 

a y=beta y'/cos theta=beta x (refer to drawing 14 ) 
erefore, [0064] 

^ afa ° n n 2] c/(o)-«-(o))//«d . nm 

(/(») - ^(90))/ /(90) /(0) 

)65] Here, SS' (0) and SS' (90) are the distance from the principal point location by the side of the screen S of the 
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.otric system in AJIMUSU 0 degree and 90 degrees to Screen S. In the top type, with this operation gestalt, since it 
. SSYO) =1034 and SS'(90) =991, it approximated as SS'(O) **SS'(90) SS'(O) »f (0), SS'(90) »f (90). That is that 
types are small is the conditions at which an aspect ratio is maintained. (2) If the value of a formula becomes larger 
1 0 2 distortion will become large and aberration amendment will become difficult. Moreover, when drawing is put 
he pupil SSa by the side of a screen, since a difference will appear in brightness by the upper and lower sides of a 
:en if drawing is formed in this location, since the optical path length passing through the upper part of a screen 
ers from the optical path length who passes along the screen lower part, it is not desirable. 
661 He is trying to satisfy at least one side in this operation gestalt among the above-mentioned (1) and (2) types. 
67] With this operation gestalt, although drawing was formed between display-panel (light valve) LV and catoptric 
tern 1 this operation gestalt is not restricted to this. Although the rotation unsymmetrical reflector is used as a 
face reflector with this operation gestalt, the optical block which formed the rotation unsymmetrical reflector on the 
face of the transparent body as indicated by JP,8-292372,A, JP,9-222561,A, JP,9-258105,A, etc. may be used, 
thermore mold shaping of two or more rotation unsymmetrical surface reflectors may be earned out at one. With 
. operation gestalt, although the 6th page of a rotation unsymmetrical reflector is used, there may be a reflector how 
ay not only in the 6th page. However, a certain thing is desirable at least three or more sheets on aberration 
sndment. Moreover, to a certain plane, although a rotation unsymmetrical reflector is a symmetrical configuration, it 

ot restricted to this. _ 
681 Drawing 6 is the important section schematic diagram of the operation gestalt 2 of the projection mold display ot 
; invention In drawing 6 , LL is an illumination system which illuminates light to a light valve LV 1 . 2 is the 
jptric system using off axial ** for projecting the light by which light modulation was carried out with the light valve 
1 on Screen S Drawing 7 is the detail drawing of the catoptric system 2 and the illumination system LL of drawing 
In drawing 6 and drawing 7 , the light valve and M (M1-M5) to which LV1 changes from transparency mold dot- 
trix liquid crystal etc. are a plane mirror or a dichroic mirror, L2 is the light source and P is a dichroic prism. SS is 
wing. 

69] In drawing 6 and drawing 7 , catoptric system 2 consists of concave mirror Rl and a convex mirror R2, a 
wing SS, and six reflectors of concave mirror R3, convex reflector R4, convex mirror R5, and a concave mirror R6 
>rder of passage of the light from a dichroic prism P. All reflectors are symmetrical fields only to YZ plane. The 
•rmediate projection of the image based on a light valve LV 1 is carried out between the convex mirror R5 and the 
icave mirror R6 here, and image formation of the drawing SS is carried out in the concave mirror R6 neighborhood, 
it is image formation of a pupil is carried out in the concave mirror R6 neighborhood. Thus, by taking the 
ifieuration which the image of drawing SS extracts and carries out image formation of a negative scale factor from a 
ation according to the optical system by the side of a screen (R3-R6), the light effective diameter of each field was 
pped small and miniaturization of each optical element and the whole optical system is attained. 
•70] Moreover, convex mirror R2 and the concave mirror Rl, concave mirror R3 and convex mirror R5, and convex 
lector R4 are constituted by mold shaping etc. in one, respectively. „ , 

•71] In this operation gestalt, the magnitude of 12.82x22.8mm and Screen S of the magnitude of a light valve LV 1 is 
inches (747x1328mm) of an aspect ratio 9:16. Moreover, the normal Sa of Screen S leans 42 degrees to the reference 
s A Hereafter, the configuration data of catoptric system used for this operation gestalt is shown, 
iwing Elliptical major axis 10mm Minor axis 8mm Body side NA0.14i Yi Zi thetai Di Ndi nudil 0.00 0.00 0.00 
00 1 51633 0 00 Refracting interface 2 0.00 40.00 0.00 94.44 1 Refracting interface 3 0.00 134.44 24.10 62.00 1 
fleeter 4-46 22 93 12 3.20 20.00 1 Reflector 5 -59.55 108.03 -41.80 66.05 1 Drawing 6 -103.58 157.27 -5.43 65.00 1 
fleeter 7 -137.00 101.52 -1.5460.951 reflector 8 -171.10 152.04 -4.02 112.93 1 Reflector 9-220.57 50.52 5.48 969.57 
•eflector 10-466 94 969.57 26.99 1 Image surface Aspheric surface configuration Rl page C02=-3.44101e-03 C20-- 
:8807e-03 C03=3 00440e-07 C21=2.78030e-06 C04=-7.01756e-08 C22=-1.74221e-07 C40=-1.12497e-07 C05=- 
7294e-10 C23=8.12098e-1 1 C41=3.12082e-10 C06=-3.83615e-12 C24=-1.10477e-ll C42=-1.44544e-l lc60=- 
4330e-12R2 page C02=-l .77378e-03 C20=-5.41577e-03 C03=5.41708e-06 C21=7.40562e-05 C04=-1.76494e-07 
2=-8 51854e-07 C40=-3.39088e-07 C05=1.36936e-09 C23=1.39948e-08 C41=1.57616e-08 C06=-1.31153e-ll 
4=-l 03951e-10 C42=-3.22676e-10c60= 5.17060e-llR3 page C02=-4.06842e-04 C20=4.21014e-04 C03=-1.71357e- 
C21=5 33947e-05 C04=1.45062e-07 C22=-1.23899e-07 C40=5.80084e-07 C05=-5.71252e-10 C23=6.97038e-09 
1=1 25680e-08 C06=6 89521e-13 C24=3.16751e-12 C42=2.25270e-10c60=8.97051e-llR4 page C02=1.20784e-03 
0=2 06883e-03 C03=-1.40533e-05 C21=4.4451 le-05 C04=1.42042e-07 C22=-1.75304e-09 C40=1.84753e-07 
5=9 01218e-10 C23=l 46871e-09 C41=2.53895e-10 C06=-4.31366e-12 C24=-8.79849e-12 C42=-1.82599e-12c60=- 
■0585e-12R5 page C02=2.70769e-03 C20=1.00819e-03 C03=5.68901e-06 C21=3.16537e-05 C04=4.86535e-07 
2=-9.16386e-08 C40=4.00354e-08 C05=-1.21 193e-09 C23=-6.83278e-10 C41=1.45772e-09 C06=5.47807e-12 
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N-l 36131e-10 C42=-9.34573e-l lc60=-7.03592e-13R6 page C02=3.62336e-03 C20=5.17427e-03 C03=-1.38973e- 
321=-2.14069e-05 C04=1.47678e-07 C22=1.65634e-07 C40=-4.61086e-08 C05=-1.05417e-09 C23=-7.54144e-10 

=3.87584e-10 C06=5.56347e-12 C24=5.18352e-12 C42=-l. 00483 e-12c60= 7.76995e-12 Next, the optical 
ration in this operation gestalt is explained. The light generated from the light source L2 of an illumination system 
passes along the reflecting mirror M of two or more sheets, and is divided into the three primary colors of R(red) G 
;en) B (blue). And R, G, and B each colored light passes along the light valve LV 1 corresponding to each, and is 
lpounded with a dichroic prism P, and a light guide is carried out on Screen S by catoptric system 2. The image 
lor picture) based on a light valve LV 1 projects on a screen by catoptric system. The defocusing property in the 
ition of image position [ on the screen / in / for the situation of the distortion of the incident light study system 2 of 

operation gestalt / drawin g 4 / S ] **, **, **, **, and ** is shown in drawin g 8 at drawin g^ . A big distortion does 
have the incident light study system 2 of this operation gestalt, and there is also little unsymmetrical distortion as it 
nderstood, if drawing 8 is seen. Each graph showing the defocusing property of drawing 9 shows MTF of one 
iuency/mm in the range of -25cm - 25cm from a screen in a reference-axis top, a continuous line is the contrast value 
he direction of y in the local coordinate on a screen, and the dashed line expresses the contrast value of the x 
ictions of the local coordinate on a screen. In each image position, MTF has a peak on a screen from this drawing, 
: is, it turns out that the focus suits on a screen. Moreover, the contrast value has secured about 50% in each image 
ition. 

72] Moreover, the quantity of light ratio in the image position of ** on the diagonal line in the screen shown in 

wing 4 , **, **, **, and ** is as follows (the quantity of light of ** is set to 100). 

73] 

= a difference is hardly looked at by 96.5, **=101.2, **=100, **=102.9, **=105.5, thus quantity of light distribution. 

74] In the catoptric system used with this operation gestalt, it becomes ****** and the following values about zero 
MUSU developed around the reference axis, the focal distance fl in 90 degrees (0), fl (90), and the principal point 
ition HI by the side of a light valve LV 1 (0) and HI (90). However, zero AJIMUSU is AJIMUSU which contains 
ige position **, **, and ** in drawin g 4 , and 90 AJIMUSU is AJIMUSU which contains image position ** and ** 
[rawing 4 . Moreover, the principal point location makes positive the direction to which light goes on the basis of a 
cave mirror Rl. 

75] fl (0) =-19.81, fl (90) =-15.25, HI (0) =-140.15, HI (90) =-135.79, therefore |(H(90)-H (0))/H(0) |=0.03<0.2 ... 
|l-cos(42 degrees) f(0) / f(90) |=0.03<0.2 ... It is set to (2) (42 degrees is an angle which the normal Sa of Screen S 
a reference axis A make here.). . 

76] It is more desirable for there to be no AJIMUSU dependency, a shift or when catoptric system 2 is seen from a 
it valve LV 1, that is, for there to be no AJIMUSU dependency in a principal point location about a light valve LV 1, 
i reference axis A, in this operation gestalt, since a tilt is carried out. With this operation gestalt, it can be said with 
value of (1) type showing that there are few AJIMUSU dependencies of a principal point location. When the value 
1) type is large, aberration amendment will become difficult, if asymmetric aberration will occur mostly and 
omes 0.2 or more preferably on aberration amendment. Moreover, since (2) types are small, the aspect ratio on a 
sen is maintained. (2) If the value of a formula becomes larger than 0.2, distortion will become large and aberration 
sndment will become difficult. Moreover, when drawing is put on the pupil by the side of Screen S, since the optical 
ti length passing through the upper part of a screen differs from the optical path length who passes along the screen 
er part, if drawing is formed in this location, a difference will come to brightness by the upper and lower sides of a 
sen by appearance. 

77] With this operation gestalt, although it extracted and SS was prepared between the rotation unsymmetrical 
ector R2 and the rotation unsymmetrical reflector R3, this operation gestalt is not restricted to this. Although the 
ition unsymmetrical reflector is used as a surface reflector with this operation gestalt, the optical block which formed 
rotation unsymmetrical reflector on the surface of the transparent body as indicated by JP,8-292372,A, JP,9- 
:561,A, JP,9-258105,A, etc. may be used. 

78] Furthermore, with this operation gestalt, although convex mirror R2 and the concave mirror Rl, concave mirror 
and convex mirror R5, and convex reflector R4 are constituted by mold shaping etc. in one, respectively, limitation 
ot carried out to this. Although the 6th page of a rotation unsymmetrical reflector is used with this operation gestalt, 
jflector may be not only the 6th page but how many. However, a certain thing is desirable at least three or more 
ets on aberration amendment. Moreover, to a certain plane, although a rotation unsymmetrical reflector is a 
imetrical configuration, it is not restricted to this. 

79] Drawing 10 is the important section schematic diagram of the operation gestalt 3 of the projection mold display 
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his invention. It differs in that this operation gestalt applied the incident light study system to the back projection 
d display in preparation for the inside of the case K which formed the transparency mold screen S in the front face 
lpared with the operation gestalt 2 of drawin g 6 . It is turned up by the plane mirror MM1 and the plane mirror 
12, and the flux of light from catoptric system 2 is projected on the screen S of a transparency mold. Thus, depth of 
ipment is made small by using the incident light study system aslant projected on Screen S. In this case, the more the 
le of a reference axis and a screen is large, the more the depth of equipment can be contracted. 
30] In this example, although the optical path is bent by two mirrors of the plane mirrors MM1 and MM2, this 
ration gestalt is not limited to this, but may use two or more two or more mirrors. 

51] In the projection mold display which carries out slanting projection as mentioned above according to each 
ration gestalt of this invention The catoptric system which it has the 3rd [ or more ] page of the rotation 
ymmetrical reflector which has curvature, and the flux of light from an image display panel repeats reflection in said 
or more rotation unsymmetrical reflectors, is projected on a screen, and connects a real image is used. As catoptric 
em, and between a rotation unsymmetrical reflector and reflectors, Or by constituting so that drawing may be 
tied between catoptric system and a display panel, the image of drawing may extract and image formation of a 
ative scale factor may be carried out according to the optical system by the side of a screen from a location Attaining 
miniaturization of equipment, an ambient light quantitative ratio can be secured and the projection mold display of 
i slanting projection of a dilation ratio can be obtained. Furthermore, though it is slanting projection by constituting 
hat image formation of the image surface by which expansion projection is carried out on a screen side may be aslant 
ied out to a reference axis, and setting a focal distance, a principal point location, etc. which are developed at the 
umference of a reference axis as a suitable value according to this operation gestalt, the quantity of light in a screen 
be mostly made into homogeneity, a keystone distortion can be held down to distortion and the Lord, and a good 
iection image can be obtained. 

!ect of the Invention] Attaining the miniaturization of equipment by setting up each element as mentioned above 
^rding to this invention, many ambient light quantitative ratios can be secured, and the projection mold display using 
incident light study system and it using the method of high slanting projection of a dilation ratio can be attained. 
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mmx-ms* lxwlx? y - yflff±fcj»***Ra** 

%kX'fo-?x. %w kimoRtomtzuL. mm.<7>& 
# £ *rr sRStB^s^^iE-c*) s i k k f s 

fcteE Wt'£> t i k k -r 4 2 ^gStft^ 

-$-SgfloRltWk «9fSK-£>S i k £#&k-f £f&#>S2 
.IkSr!mSi:-r5if*«2, 3Xli4tf>8M3tS3e*. 

=HM$BT&&-k£^kf 6ft#JS2, 3X{i4<9& 

C 9 ] tHHMW>R»lIW> -5 ^JSff^» **f* 

#Sk"r6l9*«8«0SI*3K^jS. 
HMffllO] SiJr;b£*f £l^Xi*f &£k£ 
tf«k fill** 9 

^ k Ml ex ? >; - y k «*Wf attflrcKKSftT v > h 

tz£.®mzti&i><r>x'$>&z.bzimb-t&m*mi 
jwbvxmitk&zitx. 5KK*fc*nH»**grflw-* 

Z k *1«Sfc f * M** 1 X(i 1 1 

[UJ*js 1 3 ] imnmnimat*mBum0>&*< 

b i>-o(±fl®RWMJ: 9*-»"CV^*£ k tW«k ft 

n#s i . 1 1 x«i 1 2<osat3te^^. 



[ mm 1 4 ] ttEMSWBME^ W»satiBOjWr < 
kt)-ottSBRS«i«fcOJ&-5TV^ikS:!itakf«. 

m#b i , 1 1 xut 1 2 «> w$«*i*» i *<*>sm#5**. 

[ fl^JS 1 5 ] ttERMJIfiS**!** iWHtttf*!!!*: 2 
ocoStfrffik «^Sr*-T *WieiS«K#W*^1fi**» 
«Jft t . ttiEBtt&>i%''<*'t'&6 1 o<?)BfffH 

y 9 £4*5: < k fc— o*tri k Sr^Ski-Sli 
$em 1 Xli 1 1 1 4 *>vvtffc*» 1 £0>SUtt%a3R. 
[ M#fl 1 6 ] «»«RoiaM6^ Bk«l!S»iB«>*<r < 
k t> 2o*>RJHW*E-;H*JS#fc:J: 9— ifrCfWSti. 
rv>*ik*««kf SMMfflUXiii i*»fci 5<ov^ 

[ ft^Jf 1 7 ] MfBB«a5^ "«^N0«tMl> k x? y - 

RI*3K^£SraLfek #<OB««Sf ^HIBkOT^ 
Xf jg(c*J»tS±^eSSrH(f )kU K«t"t*kfit* 
^ 'j-yffl^&Ki&-t-tfffiS'^f 7^x^ a k L^k 
* 

I (H(a+90* )-H(«))/H(«) I <0.2 
k=5r?.#:fr$:)1IJ£-rS £ k £*H8k-r£fii#JS 1 Xt± 1 
1 1 6 *>Vv«ij&» 1 3l<OSSt3te^*. 

1 8 3 W&WKttf&^frtoMtbXf 9- 
yffii^ffifilffifgOtf't^^+'t^klffiBX^ "J— v 
0«£«k0>$rMI*0fcU ^4"CNSO^*«9fc:mnER 
tfck ^TxAXf miztsV&Mtm 
B£f(f)tU K«*»*«kMEA^y-y«ifel»** 
tfESrStTyAX^ a k Lrtrk # 

I l-cos^f (a)/f (a +90' ) I <0.2 

1 7&»^ 1 7 tf5V^-m*> 1 9«>tSW 

imxm 1 9 1 it^Ji i~i8 covvf*i*» i jstciasi 

^ 9 - >®±^^3t L , BUt ^ U - >-ffi^a#tt$85r^ 
*LTV^& ; k Sr^k-rSSSta^^S. 
[»«3«2 0] «W»ai-i8»^f*i3&»i«K:K« 
WfflM3!fi^*^^TWflM^<*^(c»^<3e*S 1. 

U 9 - >HfcWMIHK3W v^S £ k 
[000 1] 

[^om-rs«itB^»] *SHBtt. «M***»tf* 
b^^^n-^ucj: or ygmzitfrxan: y-> 
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[0002] 

^sis titzimftXte%Mftzm^xw&i' yxiz x 
o . x 9 v -yximtzmKmt Lxmrnrnm-i %® 

[0003] 7D^i?i/3 VtCfflV^il5Sit3fe^ 
ij -yC^L^aSt^fg^SW^^* 5 *^ b 

mmztix^z. mi simmw-os- 10031 m 

S±l,zm±iSBL. xrv-ysiz&Liti-t. zcowm 
x'imm%&%pLt Lx*mft<vfcftu>xzm^x , 

■6. 

[00 04] £tZ. HI 6{i^^F0 5-0 8 04 18 

rtiv^mzm? < mmm 1 o&sftremifc J ->-c 
#mmz&fs.v. m2<?>mf%&%pi2iz£t)A?v- 

ySiztfck&BLX^Z. ZcrMtyX'IZ. mi. 2<Q& 

%%&m<7Wisizmmzmiih -r t c «* 9 . u 
s iztt l m>tztstm lt v . 

[00 0 5] Rk*1fflFW09 7/O 1787ft 

it. m&<o^ffizm^x®#>jjiftfre>wmzmrt& 
tsfflft^Jtktmmztix v . 

[0006] -2u Sifi. #ftfift^£fiJffl u ft^s 

%&&wmm*imx*>& zt&. max nm? 9-5 e 
5 o^imizznmtmtf. -29237 1 
^ nws - 2 9 2 3 7 2-§-&$gK*oi&fHW* 

$tiX^2>. 

[00 07] L^ftWftWi* 77^y+y« 

vxfemzti&ft^mx. zntz. mmmumLmtf 

^tz&lkbtch) bWiixh. CKOtf^T^fi'-wWte*? 

au*. mmaw~mzte4]mmt%K) % sumvi**? 
m&mz^ffltth^mx'-imvmzjk* 



m*?+^t^oimti>ft'>x^h. 

[0008] 

imitmynx 0 b-tzmm) tm?o 5-1003 
1 2mmxte. tmitzntxy-f h'^uybxrv- 

it. mi nz^txoiz. ®m-r&mi%&&comft<?> 

¥Zkb LXltfr%<0*:&^mft (0 1) Sr*L^iSffiH 

(Duyx&Zimb-rz. Mftouyxmx'teft 

96U*>^Bft*^# < %&iz LtitfiXKAim-hX < 
5. %<7)-tzth. ^ft<?>l/yX&*$ffitti\i£-th\ib' 
X9 U-VSO^iT^T-BBS^HH^aiT L£ 
5 . . KMUWX 7 0-yS <7)&blZ[ti}fr o XoltZ 

m&LLtims (012). mn<r>isvx3kxtex? u- 
^ sitcm^ms^-f ffituizmm&w-m s ■ ±tus 

Z<?>mz®fSLLtiigr&. a<»feix-CV^J: 
p {cfi^«*%^tS^ . x 9 U S (D±TlTtoX'V 

yhw-rtixLto. zntmnmz ^WL-th^. 

X? 0-y Sc7)±a5$T3i^31fiK<03tS&L 1 f:X^ U-> 
SOTeP2rili.3fctl<03tKL 2tf>HSr*7fejBS : $:t7*t»f 

t=a«f3K!»L 1 bm,L2<n*mmm'hztiz><?>x'm 

[0009] 4fc. 5-08041 S^Jkmz 

m*ZtlX\ii&giSX'lt. uyX&Z^-frhLX^&tl 

ifKccox-mmz+Mzm-fz zttmt^. tfz, +n> 

[0010] s^#fmfr«09 7/0 1 7 8 7^zm 
TFZtix^zmmr 4 xy-\s-mwizM?&mt%& 

mt. l&LO\m&b l*ScX(±2«coOM^$:fflv%-C* 

yyN*-^jN$<i-SC:i:) *^tUv^. 

[ 0 0 1 1 ] X. &st%&mtB<.Mmtmzi8.r> 

AStLTV^S. CC7)^ S 2SS«0£iffi^<0*56S* J iiA 

•?&mfow$>~ytz. z<nb% 2mammi&K)<?> 
mfgit:mtftLx^i>. 

[0012] *mnt. mt%&m.vzti*m^tz& 
[ 0 0 1 3 ] mz. Bjsv^tt3t^*&tA-e<x$rffl 

[0014] 

¥m±. mm^jk^t^heoxm^mmizHLxm 
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&m*tt&®mmmi$immGiL. mm 
sits- lxu*? v-ym±.£mcthmi*&?h**i 

LX& *) , iS^^^^&^Bfe^^KftrailS. 

[0015] «^2<o^co*iat7i^^{s. 

[0016] ft**3tf)S6BJ{i: ft**2tf>&BH.{;:fcu 

[0017] m&i%4comiim#i32e>miiz}5\i 

St®*: w i: Sr^Si: LX^Z . 

[0018] fflt**5«03SBJ!«:it**2 . 3X«4tf)f| 

mz& v vc , mimtfii>tf s JE<v£ittmi&&mx'b h z 

[0019] |f^«60%HJI±fW<3H5^BJ(c*3V^ 
[00 20] it**7W?8BB.tiiir**2, 3X«:4tf>fl 

fmv$>&zti:i$mtLx^&. 
[0021] m&*%8<D%,tytem$im7 oftne&tt 
x. msm^mma. &®mm%immt:ft-ha. 
^mmxztt&is.WLn&siKZ'&tszbzimk lx 

<<v&. 

[oo22] m&m9coftWim$i88<7ttmz&^ 

X , flJiE«&<ORIW> -5 *>JSff * £*"$-|>1£&<0RSt 
ffl^£T*^IIJ!|S^*#«Si£**o- 1 tmtt LX 

[0023] it** 1 0O^BJ{ifS*«9^Hj(cfcv^ 
•C, aST^Sr^S^^^t^rS-fc^^fSi: LX^ 

[0024] ft** 1 1 <?>%P%±m%®. 1 <0%HJfctJ^ 

[00253 ntti2<n9tmm&fL\x\±\ i*>& 



[00261 lt**l 3*>»»iil*fl!l. 1 1X&1 
[00 27]it**14<^&Bjj{i|jt£jgi, HXIil 

< t-ojisaRWM± o&ix^&zt zimt l 
[0028] it**i soz&mtmzmixitiifrt* 

1 4 vtffifr 1 *4>JMHe&l *X . ffiBRSfft^ifc 
li. jgBWItc0^nt2ocO®*fffii:tt¥S: : t-tSHfE[Hl 

6o^* { i ^<nfmmt*t>m%pm<r)ftw^?& l . is 
[0029] it**i 6co^mm^mixiti 1*^ 

*fii}-vR9tffitf>4*$r< i: i 2oORIt®{i ; E-^H^tc: 
<fc *)-ibTttj8.ZtiX^Z-i b Z&WLb LX v^,. 
[00 301 H*JS1 7^^Hj«il»*JSlX{il 1*^ 
1 6Wrmfrn%<n%flMz33^X , flfrfBB««^N°^ 

I (H(or490- )-H(a))/H(a) I <0.2- - ( 1 ) 
b%h£fc*mR.-th Z b £ft®b LX^Z . 
[0031] It** 1 8C0^mnm^ 1 Xii 1 1 *^ 
1 7 ^-f 1 *<7)^HjCi3V >T . B<nBa«l^' , ?^ 

^coii? 0 izm&tMXfr&Zmffl LKbZ <07yAX 

I 1-cos^f <a)/f (a +90- ) I <0.2 •• (2) 

[0032] it** 1 9comicr>mmm?fimmim% 
* i *^ i 8<ov^-m*» i mzsmom&ez&zm^ 
xmi&&?fi>**Mz&~3< : xm*x-7 v—>m±.tzwt 

[0033] n** 2 o nminmmmK&mimm 

flKl 8cov^-Tix*» 1 *tclE^O^I*3t^S:ffl^ 
xm®J&7K^*Mzmr}<y@(&: loXtilSStWBS 

[0034] 

[^Bjiouss^®] =l=ll^BS^iiBjtA6frtc. ^ 
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[00351 117 \t*mim&3k<»®f8i~r-9 

#mfrt>i8mt,zmts 1 -pco3fc& (017 tpco-jmmx- 

[0 036101 7^fc^T^l®R«i®^ffi, SI2 ® 
R2J2SI1 HRKcSt VX-*f-)V V ZtvfcfzSiW. f& ®R3. 

tzfflftWXbh, SSI ffiRl*^^5 ffiR5£TW#*<0B 

gsas^-Lwujfcs o - la 1 7 *T*teSfS 1 eo^^ 

[00371 «oT>il7 coffi&X&?Fm*;<7y®l#ffi 

&t>mi mi*xcD®mi£^ mi mifrbm ms 

[00381 *%BH«3t^<±0ff-Axial 

v\ -f-ciT', *&wc?>2m&mz&^xi*ifc?miwcr> 
[oo39] -f-LT. xmiemmmiz&^xte. m 

[0040] *^a%N&JBt=&tvC(*. ftSgROS 

[OO41]^0< 4Ma$tM90JB£&t vtU. S 

3K» («HS«el6») *«*a»lHaVR«lBK:J:oT«W 
• R^MBRfcMMWaRJtLTVY*. «ifi«>jil«l* 

a^Ptt^* 5 ®^ • &Mfz&v&mmzwt&Lx^&. 
[0042] & ~>xmmii&fcztiti%-wr>mmzm 

[0043] *^BH«0#HSfi^©<7)3fc^^Sr^fi!tt-S^ 

^ h mit£$®)fc-f<x im-mtrc+A' h lx v . 

[0044 3 Z (ft : M^t^ffi+'DSriiSlB. «J* 



Y N:K££)10*-'l'h9rt (121 70lficffif*J) TZ 9ft 

x «ft : m&zm'ozj ^muzmm^m^ (mncvtm 
tizmm&mm) 

mm&izx *<m<mvtzmi-tz x o „ **g9ftfc?s i 
>um8&kxm>~r. 

mm&oz mtz*tLXR#i§m r )imzjEb Lizn&e 

1 (#<r >r*r. *-»t. ***o«i0B»rri^ 

fficoo— ^;Pi^ScOS^iiai 74"OYZ- s F®±lc$>?). 
tfcXZfc.fctmffirtT'OSOtlMiS:^. §&(c» fti 
ffi«)D-*A'ffl[{x,y,z) £>y.z Mliiett&aUR(X.Y. 
Z) (cWUtYZBrt-WlflE^I MV^TtJO. MttWKli: 

[0046] z 66 : n-#W&S<OIS0££ji9, 
y (ft : n~**MK>IU!t*a9, z ^fttttfLYZffln 

« 

DiJi^iBi:^(i+l) BOQ— *;^S«01Sj^S 
fl5|BIHI**^^9— Ndi , vdHi&imtm ( 1 
+ 1 ) Hra<a««<aS*f*fcT»/^»-C*&. 

[ o o 4 7 ] «iH4fiiT^)#c*<5*tft»Rt!' 

S>6 : 
[0048] 
[»11 

[0049]*fc, *»!HtfMe*3R»4iWr.< fc fcEBSf 

z = C02y 2 +C20x« +C03y 3 +C21x* y+C04y* +C22x2 y 2 +C40x 4 +C 
05^ +C23x 2 y 3 +C41x« y+C06y s +C24x 2 y 4 +C42x< y 2 +C60X 6 
±ieftffi^il±x IZffl L X msc&coTMcox-Xh h tz^> , ± 
Effiffi^KJ: ft&ftffil4yzii£-*J#ffi i:-r&ffi 

texzmizttLximz&ttZik-?. 

[ 0 0 5 0 1 C03 =C21 =t =0 
Zt,lZ 

002 =C20 C04=C40 = C22/2 C06 = 060 =024/3 =04 
2/3 
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[0051] mz*%mco&mtm&iz^xmw-r 
[oo52]0i i±*micr>mt%&mm^t:mm. 

[00531 01 tCfeWtLVIiKIfSF 7 h7h'j7; 
-f (M«*5f "C&S. Lti7^f h^'/W 

*x7 0-ysiz&ftL. A?v-ysm±izwm$:M 
[0054] ®2<?>mt^mmmt:irrz\mkfm 

^&<nmz\syx&^cr>Rm%&3k*^th£ o izm 

[0 0 5 5] Bl.B2tCttWC. BtMX&mUZJJ 



hrtjWifrt><vm<?)m£MI<z. &9SS S • 
flffi^R2 • 0flffigR3 • GRIt®R4 • Ciffi^R5 • KIB5&R6 
<9600&St®Tl8l£$:ftT^S. -f^TORStHtiYZ 

ommi6<7)m?yj b^yinzm^}<mmn^^i& 

LTfc 0 , S OSS(i[Hffi^R6ftifi<0{aSSSa-Cl^^ LT 

wss&i**7V-yswcomk%h. zzxmssux 
?v-ysm<v/(frmzi')-mm®.bLxiitimL. z 
<?>k%<7>m®.igwt$.cDmmt%-?x^h. zomz. 

(RltaRl~R5) fc«i:0ftOfggs<5Dj§«£-$- 

&®f8.zjKs>ztizj:L <m<r>?m&mt:>i^<n 

5mwmn&%&m : ?RVft¥&£:ft<7)*y'*7 h 

[0056] xmummvi*. ?a h^fv/vuzz $ 

til 0.8X 1 9.2mm. X? V—yS<Q*Z Zimmtt 
9 : 16W60-<>f (747X1 3 2 8mm) T$> 

S. A?V-yscr>&&SziimmiiAizj(tl,42 

krvvc»*.. $$mmt l zm^t>i\&&m%&m 

(X7 0-ym) KM£>#®t~llK#-*i-£f+LTU.&. 





9.00 








i Yi 


Zi 


e\ 


Di 


Ndi i/di 


1 0.00 


0.00 


0.00 


32.26 


i m 


2 0.00 


32.26 


17.67 


45.33 


1 ssts 


3 -26.22 


-4.71 


8.29 


46.47 


1 KltB 


4 -41.18 


39.28 


17.39 


45.51 


1 SJt® 


5 -77.79 


12.25 


14.50 


59.90 


1 SJtS 


6 -102.68 


66.73 


-2.06 


102.23 


1 RittB 


7 -138.37 


-29.06 


-4.71 


980.17 


1 Kit® 


8 -635.29 


836.51 


12.14 




1 ^B8 


immmt 











RIB C02=-4.49687e-03 
C03=5.69210e-06 
C04=-1.51960e-07 
C05=-2.46793e-10 
C06=-6.21629e-ll 
C60=-7.59135e-12 



C20=-4.86771e-O3 

C21=1.24178e-05 

C22=-2.54883e-07 

C23=-4.09563e-09 

C24=-1.54069e-10 



C40=-1.42672e-07 
C41=-1.82622e-09 
C42=-2.02039e-10 



R2B 



R3ffi 



C02=-3. 
C03= 4. 
C04=-9. 
C05= 1. 
C06=-5. 
C60=-2. 
C02=-l. 
C03= 4. 
C04=-2. 
C05= 1. 



53809e-03 
17013e-05 
98623e-07 
30709e-08 
65529e-10 
13646e-ll 
30032e-03 
43561e-06 
62553e-08 
74031e-09 



C20=-3.25444e-03 
C21= 1.32567e-04 
C22=-1.51987e-06 
C23=-9.55779e-09 
C24=-6.97342e-ll 

C20=-2.56607e-O4 
C21= 1.32174e-04 
C22= 1.00980e-06 
C23= 8.37695e-09 



C40=-4.45744e-07 
C41=-1.73083e-08 
C42=-4.30573e-10 



C40= 7.68176e-07 
C41= 1.20650e-08 
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R5B 



C06=-l 
C60= 6 
C02=-l 
C03= 2 
C04= 4 
C05= 1 
C06=-l 
C60=-2 
C02=-3 
C03= 1 
C04= 3 
C05= 1 
C06=-7 
C60=-l 



36927e-ll 
13742e-ll 
66701e-03 
01207e-O5 
13482e-07 
69426e-10 
10132e-10 
17667e-10 
70314e-O4 
34521e-06 
10235e-07 
21219e-09 
87877e-ll 
13702e-ll 



C24= 1.74384e-10 C42= 2.%519e-10 



C20=-3.65447e-03 
C21= 2.02910e-04 
C22=-1.01346e-06 
C23= 2.13758e-08 
C24=-4.19386e-10 

C20=-2.44681e-03 
C21= 3.26044e-O5 
C22= 1.40380e-08 
C23= 1.33276e-08 
C24= 1.31044e-10 



C40= 5.37830e-07 
C41= 2.22534e-09 
C42=-3.64616e-10 



C40=-7.66155e-08 
C41= 2.02925e-09 
C42= 5.22698e-ll 



R6ffi CG2= 3.77979e-03 
C03=-1.57953e-05 
C04= 9.47079e-08 
C05= 5.93045e-10 
C06=-1.73838e-ll 
C60= 1.15306e-ll 



C20= 5.98505e-O3 
C21=-3.81115e-05 
C22= 1.91802e-07 
C23= 1.52327e-09 
C24=-7.00697e-12 



C40=-2.34207e-07 
C41= 4.88138e-09 
C42=-5.86393e-ll 



mz*mm&mcr>y&mz&v&%&ftmzmi-r& . 

[00 5 7] MAltX^U — ys±t»f7*- 
ffiCOSIt^* 1 <0T -f * h — £" a V'Wtff £0 3 t£ „ 

.x? u— ys±<5ota(as®. ®. ®. ®. ©sofia-co 

3 y«^:<. ^MfUh-yHV^K 05 

Vv£ X ? V — -25cnr-25cmc7)KH^t5 ft & if ifcgC 

)l>EmT'cr)yJ}fa<V3 y h5Xhtt. U — 

^±<50O-^^SI©-C<7) x2r|6}<?)3 y h =jx h<t£f< L 

-c^s. z<r>mfrt>&&{&S.iz}5^x. x?v-y±.-c 

I (H(90)-H(0))/H(0) I =0.03<0.2-(l) 
I l-cos(42° > f (0)/f (90) I =0.03<0.2 



[00 58] tJt. 04(C^LTS>5X^U-yCt5tt 
£>*#S*8±«0&B®. ®. ®. ®s ®0*£ftSlCi3tt£ 
3fcfiJt«£rR0<i:?fc:3:6 (ftfiSOftfiSrlOOi:-?- 
S) . 

[0059] 

®=94.8. ®=95.3. ®=100, ®=94.2. ®=91.8 

£ nmzK&ti-mzii. t ^ zmtjLhtc%\ * . 
[0060] ^mmmmx-m^^tix^Rm^mz 
a^x. mmtinmvizmfflLtiTiSAxoi&kwmiz 
tui&mjtm&f i <o), fi (90) a hA/u 

7"LVP|<7)±jStfJBH 1 ( 0 ) . HI (90) ZWtt 

eit®* 3 *r*fu r^^xomtm^z 

t5^X<m.W®.. ®. ©Sr-t-tfT^'A^T-fcO. t>>a 
;*.9 0Mil24fc:fcV'>T&&B®. ©Sr-^tfT^'AXT 
*>£.. ^AttSliDMgRl U 3tcojttf 

[006 1 ] fl(0) = -17.83. fl (90) = -13.7. H1(0) 
= -132.72. HI (90) = -128.764 
ttfcr. m^<r> ( 1 ) . ( 2 ) 



(2) 



[0062] *^SftJ^8fc:*JV^Ii2emttAfc:*f L. 5 



( i )^ofit*^»«» <t o izzA&w&Tit&xmpmfi 
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0.2ULklz*ZtimffiEimL<%&. 01 

ni3t;fcv^T. A\$mm. sim^x^v-y. 

S' {iSspWA^Sifi^HTfcO. x^U-yst® 
S' <i«J£<9rtfW-fSwo^. **liIS' ±CRItft 

+180- vmimzni-t. mz. ^wm-%5o^{anx 

y-ystms- (Dimib^mix&izLtztfixvyh 
Vix-th. zom^Ltim^. mmrn-chhrns' iza 

tfhy-Kft<Dfem&y' itX?V-yst,z&V&mm/3 
yWM&Ztltib^rt&Zb&X'Z&OX. X?V-> 

s±x'tmitt> i &*:ti&tzibiz^ ixwmftzmz l> 

X^&£Bif t *>&. 
[0063} 

0y = /3y' /cos<9 = /9x (01 4#HS) 
<Q>z.(,z 
[0064] 

(/(sa>-«<90)>//(*>) /<q> 
[00 6 53 <r£T\ SS'Wh SS' (90){ir^*AXO- 

frL,X?'J->S&X'CDmiX'$>&. ±.&t,Zt$\*X . * 
HSfiJ^®T-(±SS' (0) =1034. SS' (90) =991T£>&tf)T\ 
SS" (0) ^SS' (90) . SS" (0) >f (0) „ SS" (90) >f (90) t V 

x&MLtz. oto. ( 2 )^*vjN$ v ^ t tmmitifi^. 
t < x h - 3 y < % o iE*m l < * h . 

X^'J->li!l^esSamOSrSv^^. X? 

&tfm%&KMzz<r>&mzm Y )*WLVhbx? v-y 
[00663 *rni&mxim&<r) < 1 ) . < 2 ) ^ 

[00673 #5ii&$$T1±& 0 Z$i7fi'**JV (74h 

i Yi Zi <9i 

1 0.00 0.00 0.00 

2 0.00 40.00 0.00 

3 0.00 134.44 24.10 

4 -46.22 93.12 3.20 



mm^MmtLxm^x^h*K iti3pp8-292372^ 

^iff s F9-222561-^^> !^^9-258105#^l8^-C 

®.<r)®m tjmmz.mmz-fttz*:-^ vm® ix i> 

Rit®«6ffi{;RBfe-fvK^>fc-5Tt^V,\ *: 
fc'U IRH«E±, ^<i:t3tm±S>S^i:* s ai 

[00683 m6i**mi<vi^mm*&iW.cr>mffi&m 
2<rm%ffi$mxhh. meiza^xi^uty^ wow 
Timzftzmw-t&ffi'MX'&h. 2\t^^ h^yr 

7T*i/ j r>i-&zmmLt:B0ii%&%kX'hh. mum 
e<nmtft*3k2bmmLL<nmmmx'bh. me, 

H 7 fc*Sl vC . LVlttgWW Y f V V b y «y ? XfReii^ 
*>£>j£S^ M (M1-M5) lifffiS5 

£L P(i^^o>f ^^r'JXAT'ftS, SS(iS£9T*$> 
5. 

[0 06 93 l26.H7fc:i3VvC. Klt3t^2{ir-f 

• flffi^R2. iKOSS. mmWSA • flRSt®R4 • AH^R5 

• IMM^R60600RStffl'r'18«$ixtv^. 

^i^O^^t-CtiOs «J0SS(iIHM^R6WiaT-«SfilL 
■CVS. ap^Dfl®^R6ftjfi-C®O^0SrtTV-»5. Cic^) 
^OSS<7)fll*^0<2MJ:Ox^y-vfflOW3t^ 
(R3M16) tCi0ft^*^«S:-ri>«^5:3XSCi: 

[00703 tfc. IHffi^Rl • D3BMR3 • Ci®^iR5, 
B^R2- £hRWfflR4{i. ^it-f^-^HtK^lcJ: 0 

[007 1 3 *BWIK»^T hA^^LV 1 O^: 
&$lil 2.82X2 2.8mm. X^ 'J — >"S<7)^:# 
i^filit9 : 1 6^6 0^^ (74 7X1 3 2 8mm) 



Di 

40.00 
94.44 
62.00 
20.00 



Ndi 

1.51633 
1 
1 
1 



0.00 gflfffi 
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5 
6 
7 
8 
9 

10 



-59.55 
-103.58 
-137.00 
-171.10 
-220.57 
-466.94 

Rl® 



108.03 

157.27 

101.52 

152.04 

50.52 

969.57 



-41.80 

-5.43 

-1.54 

-4.02 

5.48 

26.99 



66.05 

65.00 

60.95 

112.93 

969.57 



C02=-3.44101e-O3 
C03=3.00440e-07 
C04=-7.01756e-08 
C05=-1.27294e-10 
C06=-3.83615e-12 
c6O=-7.14330e-12 
R2ffi C02=-1.77378e-03 
C03=5.41708e-06 
C04=-1.76494e-07 
C05=1.36936e-09 
C06=-1.31153e-ll 
c60= 5.17060e-ll 
R3® C02=-4.06842e-O4 
C03=-1.71357e-05 
C04=1.45062e-07 
CO5=-5.71252e-10 
C06=6.89521e-13 
c60=8.97051e-ll 
R4® C02=1.20784e-03 
C03=-1.40533e-O5 
C04=1.42042e-07 
C05=9.01218e-10 
C06=-4.31366e-12 
c60=-4.30585e-12 
R5® C02=2.70769e-03 
C03=5.68901e-06 
C04=4.86535sK)7 
C05=-1.21193e-09 
C06=5.47807e-12 
c60=-7.03592e-13 
R6® C02=3.62336e-03 
C03=-1.38973e-O5 
C04=1.47678e-07 
CO5=-1.05417e-09 
C06=5.56347e-12 
c60= 7.76995e-12 



C20=-4.58807e-03 
C21=2.78030e-06 
C22=-1.74221e-07 
C23=8. 12098e-U 
C24=-1.10477e-ll 

C20=-5.41577e-03 

C21=7.40562e-05 

C22=-8.51854e-07 

C23=1.39948e-08 

C24=-1.03951e-10 

C20=4.21014e-04 

C21=5.33947e-05 

C22=-1.23899e-07 

C23=6.97038e-09 

C24=3.16751e-12 

C20=2.06883e-03 

C21=4.44511e-05 

C22=-1.75304e-09 

C23=1.46871e-09 

C24=-8.79849e-12 

C20=1.00819e-03 

C21=3.16537e-05 

C22=-9.16386e-08 

C23=-6.83278e-10 

C24=-1.36131e-10 

C20=5.17427e-03 

C21=-2.14069e-05 

C22=1.65634e-07 

C23=-7.54144e-10 

C24=5.18352e-12 



C40=-1.12497e-07 

C41=3.12082e-10 

C42=-1.44544e-ll 



C40=-3.39088e-O7 

C41=1.57616e-08 

C42=-3.22676e-10 



C40=5.80084e-07 
C41=1.25680e-08 
C42=2. 25270^10 



C40=1.84753e-O7 
C41=2.53895e-10 
C42=-1.82599e-12 



C40=4.00354e-08 
C41=1.45772e-09 
C42=-9.34573e-ll 



C40=-4.61086e-08 

C41=3.87584e-10 

C42=-1.00483e-12 



R G (Hfe) B <?)EM&Z-ftmZtX- 

LT, R, G, B&&fflt*tl?tHztim-t h =7 



it3K^^2c7)x^Xh-^3>-waH : $r@8C H4J: 
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1 — ^3 IP^f^h-y 3 yfe^ 

\,\ 09<!of7t- tzim&mt®* cor? 7<±sp 

IftiitCtJV^TX^ •J->'*^-25ciir-25cm<7)KH{Ct}(t 
6 J§?£& 1 */mmOMTFi&^ UT . IHS#X ? »J - y± 
coo— ^/PJ^T^y^fflorjyh^xhffl-e. 

[0 0 7 21 04H*LTS>l>X^'J-^Ci3{t 
&**ft*£±<7)©. ®> ®* ®* ®£0®<2S{Cfc{t^3ta 

juaja-RoJ^fc** (©o^tBS-ioot-rs) . 

[0073] 

©=96.5. ©=101.2. ©=100. ®=102.9. ®=105.5 

[0074] *mtmmx'm^t>ii.x^z>mi%&mz 

Mf&M&Smf 1 (0) . f 1 (90) b'to- 

^ivusicoi^sH i ( o ) . hi (90) zmn-t 
t,zt3^xm®m®. ©. ®astsr : J^xxh Y ) . r^' 

^X9 0£«l24£:fcvvc«ftfi@. ©Sr-^tfTv^X 
i^fflBJiiaffi^l^Smi: U ftoii 

[0 0 7 5] fl(0) = -19.81. fl (90) =-15. 25, H1(0) 
= -140.15. Hl(90) = -135.79 

I <H(90)-H(0))/H(0) | =0.03<0.2- -(1) 
|l-cos(42« )f (0)/f (90) I =0.03<0.2-(2) 

(zzx'i2mix7v-ys<r>m&sa.bmim 

A<D%-tnX'$>& . ) . 

[0076] ^SfiJBSt-fe V vCttgifcltt A £*f L . =7 

ttTli&v^T*. Kati£*%2&?'f h^*;U7lVl^fe 
Jlfcfc g'tcr^XfiSffiFtt^VK o£ D3EJ5.&W.IZT 

iSj>xm?&tm^tm±L\.\ *mmmx'\±. 

^i^fcv**.*. i>U (l)^offl^#v%^ s 
*M±OiR£#£ < f££-f S - fc 9 iRSffliEJiiF t L 
<&<. 0.2J^fc*4fciRiHll£**L<$:*. * 
fc. ( 2)5t# s >h£ X^U-^iTraMfflUbft** 
fcii-C^*. (2)*<Ott* , 0.2J:0**< ! 5r4i:7*<f.X 

hfzMzzcommiznD^wr^ t*? v-xnirx* 

[0077] ^gtWEflnTCttR OSS*E«Kf«IKRItB 
R2t BCMttffcKlfBR 3 cnfflizmiftztf^mmBm 



mmz&tmt txm\>w*6#. ^m i 8-292372#^ 

$8. #§8^9-222561-^^. ^¥9-258105^^T 

wrs/it us x o izmw#<?mmiz®mt}m&Mw 

[ 0 0 7 8 ] § fefc. *IBeBflR-Ctt« KMiiRl • D3® 
MR3 • flffi&R5. {hWmcZ • £bRS*SR4{S. **lWe 

-flsv&mmzx 'o—tmtzm&Lznx^&tfzixizm 

ttgv\ £*5U JDUIMjEJb., ^fir<fcfc3tkI*Ui* 
[ 0 0 7 9 ] 0 1 Oti#?&0Ji<7>&SM3^«^ll^ 

®#>tzwti-f&®M%¥mm^&zbiz£ *)$iw<?>m 
Hf££'\^<Lx^h. z<?>®&. m*mtx7v-> 

hWX-*h. 

[0080] 2j=HSgWlT« ;s FH5 7-MM 1 t MM 2 CO 

2oco s v -x-mt^ft o wf x us tfimw&mtz. 

*UC|S5£$ ivf. 2m±^)1®8[^57-S:ffiv%-Ct^ 

[0081] &±o£ o ttf&nn&mmzmizxti 

•rsH«B^mRWliS:3ffiULh*L. S®^^^*;P 

mLxx? v-yiz&BztimmimA&MX&mzm 
v^. 36>oRit3t^^t Lxmrnnm^Mmbmrnmco 

^oo^jsoffiBJ: Dxfo-ymnft&mzj: 
Ofg^^«2r^-|» «fc 3 izmfct&Z ti,zx o. ^a«o 

w%miz&fct& ztizi*). ®#>mtx'f> o tctthx 
7v-yx'om&zimi%-t,zL. fah-ysx 

[0082] 

[%Bfl<0^*] *mHz£tUSV±cr>J:oiz&gmZB. 
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M^£IS<O}8l£0 

[ 12 2 ] 01 0£lt#^0Klt3fe^ l i; BgHj^ l „ 
=y4 WsVP:/LV<Dfltl£0 

[03] *wmmmm i <oaat3t^^-f •< * h - 

x*SH4£*i-Si9t0 

[06] 2|s:^B8^IIM»ffi2tfOSSt^mS:fflV^SIt 
I?£l^i?H< 7 >}i&0 

[07] *m&mimB2<7)im%&&<Q%Myt¥& 
[08] *^aa^n«fe»® 2 oast^^-r <*h- 

[09] #f&0Ji<7)§£SSJ&!B 2 tf)&St3fc^<9-f 7 * 
[010] 3 <0&StS*Ur3£B5r^-r 



[si3] m^Ltei^<omm<om®*7j?iw s m 

[014] fW)Sltt^^^fS^R^5r*-riKBJ0 

[015] m&i®#>t&at%&& & mwm 
[0i6] «e*tfo^sst^^$:^-m 0 j0 
[017] *ftmz&v&5m?fc¥&cr)jm&cr)mMm 

K 2 • • • R8t3fc^& 
L, L2 • • -HBIX?* 
LV. LVl • • ■ !M W^:/ 

R1-R6 • • ■ 0S6#*f«vRltffi 



S • 

ss- 

S' 
M ■ 
Ml 
P • 
A • 
K • 



M2 • • • JfO)BUS5- 



[011] fa!5|W0^7 h#^<7)8fc&0 

[0i 2i wiw®&miLK%&3knm$m 



fix, 0y.0y' ■ ■ ■ 
Ri , Rm, nBB 

Bi un 

Di mmmizfe-otzmffim 
Ndi sif^ 



[011 



[02] 



Sa 



LV 




LP 
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[013] [014] 

s y 




/ ✓ 

/ 

[016] 
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